Molecular cloning and characterization of a Bombyx mori gene encoding the transcription factor Atonal.
The atonal genes are an evolutionarily conserved group of genes encoding regulatory basic helix-loop-helix (bHLH) transcription factors. These transcription factors have a critical antioncogenic function in the retina, and are necessary for cell fate determination through the regulation of the cell signal pathway. In this study, the atonal gene was cloned from Bombyx mori, and the transcription factor was named BmAtonal. Sequence analysis showed that the BmAtonal protein shares extensive homology with other invertebrate Atonal proteins with the bHLH motif. Reverse transcription-polymerase chain reaction (RT-PCR) and Western blot analyses revealed that BmAtonal was expressed in all developmental stages of B. mori and various larval tissues. The BmAtonal protein was expressed in Escherichia coli, and polyclonal antibodies were raised against the purified protein. By immunofluorescence, the BmAtonal protein was localized to both the nucleus and cytoplasm of BmN cells. After knocking out nuclear localization signals (NLS), the BmAtonal protein was only detected in the cytoplasm. In addition, using the B. mori nuclear polyhedrosis virus (BmNPV) baculovirus expression system, the recombinant BmAtonal protein was successfully expressed in the B. mori cell line BmN. This work lays the foundation for exploring the biological functions of the BmAtonal protein, such as identifying its potential binding partners and understanding the molecular control of the formation of sensory organs.